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ABSTRACT

Looking at the direction of the recent amendments of
802.11 family, there are two major trends. One is to
enable the wireless transceivers to support the extremely
high-speed wireless transmissions, which has been the
mainstream so far. Another big trend is providing a
high-performance wireless application platform that meets
the demands of the market. This paper summarizes the
brand-new IEEE 802.11 amendments from 1lax to 11bf
under development by analyzing the innovative features
and use cases on them. We provide the vision and
direction for the research on the revolutionary data-hungry
Wi-Fi 6 and the IEEE 802.11be, alias Wi-Fi 7.
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Table. 1 Features and Usage Models for the IEEE 802.11

IEEE 802,11 7HE E-HE M

Family Amendments

Family Radio Technology & Features Use Cases
Increased Througput Improving performance in dense environments
802.11ax |4x per-STA throughput higher than 802.11n/ac (stadium or an airport)
Multiplexing (MU-MIMO and OFDMA)
Supports 20 Gbps in 60 Ghz Ultra-Short Range
SU/MU MIMO, up to 8 spatial streams 8K UHD - Smart Home
802.11a Channel bonding AR/VR and wearables
18| Channel aggregation Data Center Inter Rack connectivity
Non-uniform constellation modulation Video / Mass-Data distribution
Advanced power saving features Wireless Backhauling (w. multi-hop)
Accurate indoor Navigation (sub 1m domain)
802.11az | Positioing features Secured (authenn(.:ated and private) positioning
- open my car with my smartphone
Open my computer with my phone/watch.
Wake up radio. Smart Home
802.11ba | Low Power IoT app. Warehouse
Comm. Subsystem = Main radio (802.11) + LP-WUR | Wearables
Light Communications (LC) ir/}gglsgla Lx;?ﬁf;eﬁghcanons
802.11bb | Minimum single-link throughput of 10 Mb/s .
Mode supporting at least 5 Gb/s Enterprise
Home
Client end devices broadcast information to an AP, e.g. in an
802.11bc | Enhanced Broadcast Service IoT environment, to other STAs so that any of the receiving APs
act as an access node to the Internet.
Support all defined DSRC/802.11p use cases
Enhancements for Next Generation V2X Basic safety message (safety, range, backward compatibility, fairness)
Higher throughput (2x) than 802.11p Sensor sharing (throughput)
Longer range (3dB lower sensitivity level) Multi-channel operation (safety channel + other channels)
802.11bd o o
Support for positioning Infrastructure applications (throughput)
Backward compatibility with 11p Vehicular positioning & location
Automated driving assistance (safety, throughput)
Vehicle to train (high speed, long range)
Extremely High Throughput (EHT) - up to 30 Gbps | AR/VR
Support for low latency communications 4K and 8K video streaming
802.11be | Operations in 2.4 GHz, 5 GHz, and 6 GHz bands Remote office
(Targeted completion in 2023) Cloud computing
Video calling and conferencing
WLAN sensing is the use of received WLAN signals to detect
features of an intended target in a given environment.
802.11bf | WLAN Sensing Measure range, velocity, angular, motion, presence, etc

Detect objects, people, animals
Use in room, house, car, enterprise environments
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I, Categorizing the 802,11 Amendments
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IV, Discussion & Conclusion
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Fig. 1 lllustration of the current Wi-Fi 7 standards, certification, and commercialization timelines
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Table. 2 The Innovative 802.11be EHT Features

IEEE 802,11 7HE E-HE M

Access

Family Nominal Throughput Interference Mitigation Spectrum Efficiency | Real-Time Applications
4096 QAM,
EHT PHY 320 MHz, EHT Preamble
16x16 MU-MIMO
IEEE 802 TSN,
EDCA with Preamble puncturin Faster Backoff,
802 TSN Features camble puncturing New Access Categories,
TXOP capturing
Enhanced OFDMA Multi-RU, Enhanced UORA
Direct links
Asynchronous
Synchronous Channel Channel Access,
Multi-link Operation Multi-link Architecture |~ Virtual BSS Packet Duplication,

Queue Management,
Dynamic Link Switching

Channel Sounding

Implicit Sounding,

Obtimization Explicit Feedback,
P ato Channel Estimation
HARQ,
Advanced PHY Full Duplex NOMA / SOMA
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Multi-AP Sounding
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